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1. CONTROLLING DIMENSION : MILLIMETER. 


É PRIMARY DATUM C AND SEATING PLANE ARE 
DEFINED BY THE SPHERICAL CROWNS OF 
THE SOLDER BALLS. 


A DIMENSION b IS MEASURED AT THE MAXIMUM 
SOLDER BALL DIAMETER, PARALLEL TO 
PRIMARY DATUM C. 


AX THE PATTERN OF PIN 1 FIDUCIAL IS FOR 
REFERENCE ONLY. 


5. SPECIAL CHARACTERISTICS C CLASS: bbb, ddd 


6. REFERANCE DOCUMENT : JEDEC PUBLICATION 95 
DESIGN GUIDE 4.5 


7. PKG BALL DIAMETER IS 0,235+0.05 mm BEFORE REFLOW 


TITLE :498LD TFBGA (11X10.2 mm) PACKAGE OUTUNE 
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SC7731E Footprint 
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| 
al Pad Stacks Properti: 


c = 
{ Pin: Plated: Sh.: Sz.: Layer: 
Pad Stack Type in: Plate h.: Sz.: Layer — 
OR 
CNN 0 <Inner Layers> _ 
CNN O <Opposite Side > _ Cancel 
Decal name: CNN 0.33 Solder Mask Top — 
CNN 0.25 Paste Mask Top Help 


Parameters 


Pad size relative to drill size 


Diameter: 


0.25 £ 


Drill size: g Plated 
Slot Parameters 


Decal Units 
Slotted Mils 
Length: @) Metric 


Orientation: 0,000 


Offset: 


Footprint info: 
1. Ball diameter:0.25mm 
Ball pitch:0.4mm 


Solder mask opening:0.33mm 


DI 
3: 
4. Paste mask opening: 0.25mm 
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SC7731E(10.2mm x 11mm) Ball Map LPSPREADTRUN 
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Ball size: 0.25mm 

Ball pad size:0.27mm 

Ball opening size: 
0.23mm 
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PCB Stackup: 6HDI_1 (1+4+1) LPASPREADTRUN 


The adjacent layer to power plane or traces must be a complete GND plane, that can 


reduce the effective inductance of PDN. The recommended stack-up is: 


Lyr Image 
L1 


L2 


L3 
LA © 


LS 


LE 


Thickness: 


0. 80 


Foil 
0.330z 


7 0.330z 


0.507 


“0 50z 


0.330z 


Ý 0.330z 


+/— 0. 


Generic Hame Information 


Foil Toz Base Copper:0.330z+plating 
1080 PP: 78.5+/-20%um 
Foil Toz Base Copper:0.330z+plating 
1080 PP: 62.4+/-20%um 


Core 0.30MM HH 330um 0.5/0 Soz(Include Copper Thick) 


1080 PP: 82.1+/-20%um 

Foil Toz Base Copper:0.330z+plating 
1080 PP: 78.5+/-20%um 

Foil Toz Base Copper:0.330z+plating 
10mm (SM-SM) 


Note: If need to modify the thickness, prefer to keep the distance between 
the power plane and GND plane, the core thickness can be adjusted. 


Common Design Rule LPSSPREADTRUM 


Unit : MM 
{il Clearance Rules: Default ul SC | 
=== E Minimum Recommended Maximum 
Al 0.075 0.1 3 
Ma] 0 = 
[_SMD ] 0 0 | Delete 
[Trace ] 0 (Al _]( Trace || Va J[ Pad )[ SMD )(Copper) = 
Pad | 0 0.075 


(Mias) 0075 0.1 
[Pad] 0075, 01 101 


SMD 0.075 0.1 0.1 0.1 


Other Text. | 0.1 0.1 0.1 0.1 
(Copper | 0.1 0.1 015 015 0.1 TT 


Drillto dril: Bodytobody: | Board.) 025 025 025 025 025 
0.15 0 CD] 015 0.15 015 015 015 


Laser VIA GE SPREADTRUM' 


[E] Pad Stacks Properties - VIA1-2 


LX 
Sh.: Sz.: Layer: 
Pad Stack Type Sh i Ee 
) Decal © Via CNN 0.25 <Start> Co) 
: CNN 0.25 <Inner Layers> 
Decal CNN 0.25 <End> [cancel | 
name: 
VIA1-6 
VIA2-5 F uni 
VIAS-6 


Preview: 
emo #7 


Pad size relative to drill size 


Diameter: 
0.25 2 
Add Via 

Vias 

Name: 

VIA 1-2 

Through @ Partial Drill size: _ 0,1 > Plated 
Start layer: Slot Parameters Decal Units 
f P Slotted Mils 
Tp vl 
= Metric 

End layer: z j 
[Inner Layer 2 M v 


Laser via: Drill 0.1mm 
Diameter 0.25mm 


Buried VIA 


SI SPREADTRUN' 


PA ay 
Pad Stacks Properties - VIA2-5 
Pad Stack Type Sh.: Sz.: Layer: 
= z CNN 0.45 <Start> 
Decal © va CNN 0.45 <Inner Layers> 
CNN 0.45 <End> 

Decal name: 

VIA 1-2 

VIA 1-6 

VIA 2-5 

VIA5-6 


` Through ® Partial 
Start layer: 
| Inner Layer 2 v | 
End layer: 
Inner Layer 5 M 


Parameters 


Preview: 
© EO + 


| |Pad size relative to drill size % 
Diameter: # 
0.45 = 
Drill size: 10,25 A Plated 
Slot Parameters Decal Units 
Slotted Mils 
= 9) Metric 


Buried via: Drill 0.25mm 
Diameter 0.45mm 
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PCB Fan Out KWDSPREADTRUM 


The trace of outside two row /column 


balls routing from top layer. Pass three traces 


Reference Placement LPASPREAD 


L 


Typical Placement (OR SPREADTRUM 


la] 
(Bs 
a MEMORY 
SC7731E | 
RF RF i 
PLLS ni pid USB2. = 
A 77 


This section mainly introduces the layout priorities. The details are 
expressed in the later chapters and the corresponding design guide. 


1. Firstly re-use the SPM according to the PCB outline and stackup to attain 


one good DDR SI and PDN. 
2. Secondly RF sensitive traces and keepout areas. 
3. Thirdly 26MHz/32K clock signals layout and distribution. 
4. Fourthly high-speed signals(MIPI, LVDS) layout and distribution(Caution: at 


least one GND reference plane, impedance control). 
5. Fifthly audio signal traces layout and distribution( Caution: isolation GND 


plane integrity). 
6. Lastly DC/DC switched-mode power supply and LDO traces layout and 


distribution. 
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EMCP Position 
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The EMCP shall be placed to SC7731E as close as possible, shall be less than 


1mm, which 0.5mm is recommended shown as below. 
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SC7731E LPDDR3 Ball List EPA SPREADTRUM' 


EMDQI0:31] Bi-directional data bus 

EMDM[0:3] O 4 Output Data Mask DQ 

PC on ae I/O 8 Data Strobe(Bi-directional Differential) 

EMA[0:9] O 10 Command/Address output 

EMCKEO/EMCSN[0:1] O 3 Clock Enable/Chip Select 

EMCLKDP/EMCLKDM O 2 Output Clock(Differential) 

VDDMEM P 7 Provide IO power for LPDDR3 Interface Power 

EMVREF O 1 Data/Address reference power output to Vref 
DDR 

EMZQ 1/0 1 Provide reference for LPDDR3 I/O ZQ ZQC 
calibration 


To make sure best SI quality and PDN, r 


reference PCB layout design firstly. 


Common PCB Design Guidelines For LPDDR3 LPASPREADTRUM 


LPDDR3 Layout Rule 
1. Below SC7731E the route can follow 3mil/3mil rule; 

Out of SC7731E trace shall be placed as far as possible between each other. 
2. On different layer(L1/L2), don” t overlap signal traces, and orthogonal or 
interleave is preferred as much as possible. Connect BB to eMCP as short as 


possible. 
3. Keep the same and solid reference plane above and below signals, the GND 


plane is preferred. The thickness between the signal and reference plane is as 
short as possible. Do your best to connect L1 and L2 GND shielding by micro-vias 
and connect L2 and L3 GND shielding by vias close to BB and eMCP range in 


order to reduce crosstalk. 
4. The clock of LPDDR3 up to 533MHz. 


DQ Guidelines KP SPREADTRUM 


Route requirement 
1. Route all DQ/DM traces on layer1 and layer2, and keep complete GND reference on layer3. 


2. No need to match length for each byte trace any more, and no need to do impendence 


control, just let the traces as short as possible. 
3. Keep every DQ/DM trace with GND shielding on L1; interleave signals on Li and L2; ensure 
every two traces’ spacing on L2 shown as below picture. Connect the GND shielding of L1/2 and 


L2/3 with vias on both ends. 
4. Keep the L3 layers for complete reference GND plane, L4 layers for VDDMEM power plane. 


L1_Group L2_ ü Trace 


MI i 


e DI | 


L1_group 


shielding PETE | | Se. Nm | P 


ml lato “hu la 


L2_per trace 
shielding a 
@ usina @ L2signal  @ cnp 


CA Guidelines: ES SPREADTRUM 


EMA[9:0] Command /Address input 
EMCKEO CLK enable 
EMCS_N[0:1] Chip select 


Route requirement 

1. Route all CA traces on L1 and L2, each trace shall be 
shielded by GND as short as possible. Interleaved- 
route all CA signals on L1 and L2. 

2. Connect the GND shielding of L1/2 and L2/3 with 
vias on both ends to reduce crosstalk. More vias are 
preferred. 


EN a a © © O pai 
— EN En ON HW Eu: 


CLK/DQS Guidelines: LAI SPREADTRUM 


CDS PCB Design Guideline: 
. CLK/DQS shall comply with the differential pairs route rule, keep P/N parallel 
route; 
. Trace width/spacing: W/S=3mil/3mil (shown as below figure); 


. For 6L PCB, keep solid GND planes at L3 & LS for differential pairs at 4L; 
. Keep via spacing to form power and ground return-path passages for 6L 


. Be well shielded by GND (adjacent and up/down layers); 


GND EN © O DU 
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LPDDR3 DQVREF and CAVREF KW SPREADTRUM' 


1. VREF signal shall b 
shielded by GND ( 
up/down layers) | 


DQVREF and CAVREF | = ” | > y 
IREA uz ø à de, 


ces | O.1uF 
| 


A A ZI SS SSA] 


LPASPREADTRUM 


PCB Design Guidelines For Power Plane 


VDDMEM Plane guide 

1. Power plane for VDDMEM is 
mandatory, which the plane must 
cover all LPDDR3 signals and 
SC7731E' s pins. 

2. The power plane must have a 
integrated reference ground 
plane and the distance between 
them is as near as possible. 

3. Power vias and GND vias must 
be rectangular distribution, 
which the best proportion is 1:1. 
The GND vias must be close to 
power vias in order to reduce 
loop inductance. 

4. Use at least 10 blind vias and 5 
buried vias to connect power 
plane to SC7731E’ s VDDMEM 
ball. 


PCB Design Guidelines for VDDMEM Power Plane {WI SPREADTRUM 


Keep a whole GND plane below or above the power plane, the distance 
between this two planes should be as short as possible. The VDDMEM 
power plane is recommended residing on the L4 for 6L HDI-1 PCB. The 
recommended stack-up as follows: 


Lyr Image Foil Generic Hame Information 

L1 0.330z Foil Toz Base Copper:0.330z+plating 
1080 PP: 78.5+/-20%um 

Pee. ? 0.330z Foil Toz Base Copper:0.330z+plating 
1080 PP: 82.1+/-20%um 

L3 0.507 Core OSOMMHH 330um 0.5/0 Soz(Include Copper Thick) 

L4 Sai ‘0.507 
1050 PP: 82.1+/-20%um 

L5 - 0.330z Foil Toz Base Copper:0.330z+plating 

— 1080 PP: 78.5#/-20%um 
L6 POS 0.330z Foil Toz Base Copper:0.330z+plating 


Thickness: 0.80 +/- 0. 10mm(SM-SM) 


PCB Design Guidelines For LPDDR3 PDN 
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Each capacitor terminal must be co 


plane by vias directly, don' t sl 


to power vias as possible. T 


Power Trace 


GND Plane 


Power Trace 


Blind Via: O O 
Juried Via: ` 1@ 


Common PCB Design Guidelines For EMMC KP SPREADTRUM 


EMMC 
SC7731E EMMC part can support eMMC5.1, data rate up to 400MB/S( HS400 mode), clock 


200MHz. The PCB design requirements as follows: 


1. The recommended rule is to place embedded Multimedia Card (EMMC)where it can route 


the signal groups easily and be closest to a chipset. 
2. If you have to place the EMMC with a distance from a chipset, Below table can be a guideline 


for the maximal distance in placement except for EMMC_RST net. 


eMMC Spec. 4.4x 4.5 5.0~ 
Signal line length 5 120mm < 80mm S 50mm 
< 10mm < 5mm 


Line length difference < 15mm 


1. The EMMC_CLK and EMMC_RCLK shall be shielded by GND independently; 


2. Other EMMC traces may be shielded by GND within two signal traces 


together; 
3. The reference plane below or above the EMMC bus must be integrated GND. 


a Y @ SEE 


EN ON E E E ME En N: 


KA E 


Ø EMMC_CLK & EMMC_RCLK (SM EMMC D(0:7] & CMD € RST 


EMMC Placement Recommendation KØYSPREADTRUM 


Placement: 
The de-couple capacitors of VDD1V85, VDDEMMCCORE and VDDI shall be placed 


near the related balls. 


= Gp ⁄30D 1 40ND EE — 


VDDEMMCCORE 


VDDEMMCCORE 


¡VDD1V85 


eMMC Power 


www.spreadtrum.com 


Power Plane Recommendation GPASPREAÐTRUM 


The width of VDD1V85 shall be not less than 0.4mm. 
The width of VDDMEMCORE shall be not less than 0.3mm. 


IVDDWPA we 


2555138 78 


VDD1V85 VDDEMMCCORE 
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SC7731E Clock Scheme 


KB SPREADTRUM' 


Two SC7731E clock schemes are sho\ 


This section only expresses the | 


Default 


[12] 


VALUE | X0200 | R2320 | R2319 | C2311 | R2322 | R2321 | R2323 
TSX Oohm | 100K | 1uF | NF Oohm | NF 
DCXO NF | NF | NF Oohm | NF Oohm 

o ER | 


DD kon na 


SC7731E TSX-Placement 


TSX Placement: 
1. TSX shall be placed first inside the 


shielding case, Keep >1mm away from the 


PCB edge. Don’ t refer to the PCB Main GND. 


2. keep the crystal >15mm away from the 
heat sources on the same side(PA, Charger 
and etc.). 

3. keep the crystal >10mm away from the 
heat sources that on the opposite side (PA, 
Charger, etc.). Don’ t place any heat sources 
(PMU and other power sources etc.) directly 
on the opposite side of TSX. 

4. keep the crystal >4~6mm away from 
SC/731E 


LPASPREADTRUM 


Keep out 
region 


-4—6mm 


SC LATE 


Charger/PA 


SC7731E TSX-Layout LPASPREADTRUM 


L1. L2 Baia 
under TSX shall be 
kept out. 


Layout: 


1. “a” : Isolated GND shape 20.25mm. 

2. Keep out all layers of this red region except 
for the bottom layer. 

3. No signals are allowed to pass the red 
region. 

4. the crystal clock signal trace must be 
shielded by GND (adjacent & up/down layers). 
5. All TSX traces length should be 5~10mm, 
and traces width be 0.075mm. 

6. For PCB number of layer is n (n24), make 
keep out to layer n-1 at best , keep BOT layer 
for GND. if layout number limit, shall make 
keep out to layer n-2. 


TECHNOLOGY FOR THE MOBILE WORLD www.spreadtrum.com 


RF Transceiver TSX-Routing LPSPREADTRUM 


GPS_TSEN_VREFP, GPS TSEN IN and. 


shielded by GND (adjacent and up 


[12] 


[12] 


1a OF CJ 3 | x72 RIJA | e ROSA A APN) i 


O XON [12] 


RF Transceiver TSX-GND 


LP SPREADTRUM 


[15] 


[15] 


1. C2303 shall be placed near to 
SC7731E' s PIN. 


as) | 


[15] f 


2. The GND pin of C2303 shall be 


connected to main GND shape alone. 


| L24 
hos 


- N20 


` N21 


CSI1_DPO 


CSI1_DNO 


CSH_DP1 
CSI_DN1 


CSI FRONT 
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PMU SC2720-1 GP SPREAD) 


It is highly recommended to use the <SC2720 Design Guide> during the PMU 

SC2720 PCB layout. Pay more attention to place all DC/DC output capacitors 
close to the PMU SC2720 side, rather than close to BB side shown as below 
during the SC7731E PCB placement. 


IVDDCORE 11 = — 
DCDC CORE 
22uF/63V 
i] | Ake pez C11 |, x CORE 3500mA/ON 
ciè 0.6-1.3V 
C0307 | Í | 22uF/6.3V(NF) LX_CORE 
C13 | x CORE 
A LFB CORE 
A12 |B CORE N 
DCDC GEN1V85 
16.3V L0308 047uH 
i] = EE G12 11x GEN 2000mA/ON 
a 1.8-25V/1.85V 
LX_GEN 
2A?? 
180312 E H10 | VDEDC_GEN 
dicas H11 | pepe. GEN 
¡VDDWPA; 
DCDC WPA 
TEEN — 
1 C0303 | Í | 4.7uF/6. L0304 2.2uH E13 LX_MPA 1000mA/OFF 
04.34V 
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PMU SC2720-3 


Strongly recommend to refer to Spreadtrum design 
e and not to remove these caps shown as below red 
mane rectangle. Firstly route the power path from PMU 
to these caps, and finally to BB power Pins. 
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_RF Tranceiver General Layout Rules LPISPREADTRUM 


>All of the power supply de-coupling capacitors should be close to RF IC 
power pins. Any power trace shall firstly flow through decoupling 
capacitors’ pads and finally tie to RF IC power pins. 


>All of RF traces shall need 500hm impedance control and be well 
protected by GND (adjacent and up/down layers). 


> Avoid any noise sources and sensitive signals (audio, digital, switching 
analog signals and so on.), special CLK net in the vicinity of ANT_CON, Tx 
and Rx nets. 


> Attain enough Tx-to-Rx isolation, the Rx and Tx net shall be isolated 
from each other. 


>Forbid any traces crossing RF traces on the adjacent layers. 


>RF_PA_RAMP as the RF-control sensitive signal shall be shielded by 
GND (adjacent and up/down layers). 


RF -Placement USD SPREADTRUN 
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Shielding Can 
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1.Duplexer/SAW and their matching components should be closed to SC7731E Transceiver RF pins 


to ensure routing short and direct where possible. 
2.Ensure all the Rx fanout on the surface layer through placements. 
3. For SC7731E, GSM and WCDMA PA need one separate shielding can in isolation from the BB can. 
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RF RX 
RX_GSM_LP 
RX_GSM_LN 


RX_GSM_HP 
RX_GSM HN 


RX W LIP 


[ WCDMA LB Single-ended RX Port 1 RX_W LIN 


RX_W_L2P 


WCDMA LB Single-ended RX Port 2 RX_W_L2N 


RX W HIP 


E S 
WCDMA HB Single-ended RX Port 1 RX_W_HIN |Æ 


= 
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o è 


NN 


RX w Hop LAS 
1 WCDMA HB Single-ended RX Port 2 RX_W_HON 
> RF TX n 
GMSK only TX GML 
GMSK only TX GSM H 
x11, 810 _ 
| [ BPSKIGMSKANCDMA Tx 12 |Æ 
| | 8PSKIGMSKIWCDMA TX Hi ES 
TX H2 


RF Trasceiver Fanout Rules: 

1. All match circuit components shall be placed close to 
BB when possible. 

2. All RF traces of Rx and Tx signals in the L1 shall have 
one solid GND reference plane in the L2. 

3. All RF traces of Tx on L4 shall have the solid GND 
reference planes on the adjacent layers (L3 and L5). 

4. All RF traces shall be well shielded by GND (adjacent 
and up/down layers) and need 50ohm impedance 
control. 


RF -Routing 1 GAISPREADTRUM 


1. Impedance control is necessary for all RF traces. Ensure the routing impedance 
being single-ended 500hm,differential 1000hm. 

2. Avoid other RF traces to parallel with Tx traces, especially the Rx traces’ input net. 
3. Recommend using via-in-pad on L1 and using blind vias and buried vias to tie the 


GND side of RF components to the main GND reference as much as possible . 


TECHNOLOGY FOR THE MOBILE WORLD www.spreadtrum.com 


RF -Routing 2 GPR SPREADTRUM 


1. Impedance control is necessary for all RF traces. | 
single-ended 500hm,differential 1000hm. 


2. Make sure that adequate isolation and s 


RE -TX 1 GAR SPREADTRUM 


O ERI LIO P 


GMSK only TX_GSM_H [L RF_TX_HB_GSM PCSIDCSÌ __ [9] 


> [RE TX WCDMA B5B8 TX Pl 


8PSK/GMSKWCDMA TX_L2 >RF_TX_LB_EDGE_UGSMEGSM [9] 
8PSK/GMSKIWCDMA TX_H1 [> RF_TX_HB EDGE PCS/DCS [9] 


CO IRF TX WCDMA B1B2 TX} [9] 


RF TX 
1. RF TX traces shall be shielded by GND and be far away with RX/TRX traces or pads. 


2. Impedance control (single-ended 50Ohm)is necessary for TX. 


3. Avoid any noise sources and sensitive signals (audio, SW, Rx,etc.) adjacent to TX signals. 


RE-TX 2 KW SPREADTRUM' 


„Impedance be 50ohm 
TRX pa_r 


8 6 8 6 8 8 6 8 8 8 8 6 à 


if co-pad with STM7285,shuould use TRX1/2/3/5 


RF TX: Pay more attention to the isolation between WCDMA HB TRX port (net: 
SW_TRX_WCDMA_B1) and GSM HB RX (net: SW_RX_GSM_PCS/DCS )port. 

1. Shall route one GND trace at least and place the GND blind vias as many as possible 
between SW_TRX_WCDMA B1 trace and SW_RX_GSM_PCS/DCS trace to increase the 


RF isolation and avoid their two RF signals interference. 


RF -LC BALUN GAISPREADTRUM 
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Keep the LC Balun components 
as close as possible to the 
SC7731E RF pin. 
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RF —Duplexer KW SPREADTRUM 


U0606 
RE- SAW DUPLEX SAYEYBI6MCAOFOA 
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ANT matching components shall be RX matching components shall be closed 


placed to duplexer as close as possible. | | to Transceiver (SC7731E integrated). 


RF —Duplexer GAR SPREADTRUM 


1. Enlarge the GND pouring copper for duplexer GND pins. 

2. Avoid parallel routing between ANT\Tx\Rx traces. 

3. Maintain good isolation between ANT\Tx\Rx thought “Y” GND traces, 
GND vias and GND planes (adjacent layer). 

4. Add blind vias and buried vias around duplexer as many as possible. 


5. RF traces need 500hm impedance control. 


RF -Duplexer Illustrations GPR SPREADTRUM 
False case: 


RF SWITCH & GSM PA | ou 


| 


Impedance ge! z | Impedance be 500hm 


GEM UGSMÆGSM BI 


IL AFI Bll 


aL, if co-pad with STM7285,shuould use TRX1/2/3/5 


R To ee 
& © © © ® TSS S A 1. Power Input Capacitors shall be close to GSM PA power input Pins. 
Da ai tl The power path firstly flow through these caps pads, and finally get to PA power Pins. 
oo ‘s | 2. VBAT trace shall be >2mm. 
Do0000000c aa 3. Interleave blind vias and buried vias on the L2 under the PA as many as possible. 
wae ae do nde csi 4. RF TX matching components shall be close to PA. 
i i 5. Pour the ground fills on the L1 under the PA where possible. 
Da“ x = » ri 6. RF traces need 50ohm impedance control. 
o? 0 ð... 


RF -GSM PA VRAMP oran 


VRAMP signal shall be well shield 2d 


layers). 


_RF -WCDMA PA 


KB SPREADTRUM' 


TEREF 


WCDMA PA except for 
2. VDDWPA trace sh 


RF -PWR_DET Signal | nici 


PWR_DET Signal: 


1. PWR_DET Signal should be shielded by ground (adjacent & up/down layers). 
and far away the RF TX/RX signal and other noise sources. 


2. Need 50ohm impedance control. 
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_RF -Transceiver Power 


POWER IN 


AVDD1V2_AFE1 


VDDWCN 


AVDD1V2_FM 
AVDD1V2_GNSS 
AVDD1V2_TRX_ISM 


AVDD1V8_DCXO VDDDCXO 


AVDD1V8_CLK VDDRFA_1V8 


AVDD1V8_RF 
AVDD1V8_TXRF 


AVDD1V8_RX VDDRFA_1V8 


AVDD1V8_LNA VDDRFB_1V8 


AVDD1V8_BB AVDDIVE 


AVDD1V8_MIPI 


AVDD1V8_USB 


1. The capacitors of the VDD shall be close to the SC7731E( integrated Transceiver). 

2. Add enough ground vias at the ground pin of these decoupling capacitors. 

3. VDDRF_1V8 trace shall be >0.4mm. 

4. VDDRF_1V8 trace shall be shielded by GND and routed far away from noise signal like 


VBAT/Clock and other noise signals. 
5. The power path firstly flow through these caps pads, and finally get to BB RF power Pins. 
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SC7731E WCN Layout Common Rules KØRSPREADTRUM 


Common Rules of WCN Placement and Layout: 


Keep the WiFi/BT RF traces on the component layer and make ground cut-outs if 
possible for wider RF traces to reduce the insert loss; Keep integrated reference 
GND for WIFI/BT RF traces. 

Make sure that adequate isolation and spacing are provided for each RF trace. 
Make sure that the RF traces and stack-up are properly designed for better 
impedance control. 

The RF filter and matching components should be placed carefully, adding enough 
GND vias for GND pins. 

Keep no vias of any other signal traces in WCN ballmap fanout area of the chip to 
make sure the integrity of the adjacent layer GND plane. 


SC7731E GND Pin Isolation KW SPREADTRUM 
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Red: AVSS_WCN 
Blue: AVSS_RF 


SC7731E GND Pin Isolation on the BB chip adjacent layer is a must to attain 
the WCN better Rx sensitivity: 

All AVSS_WCN pins shall be tied together to shape one standalone GND island, and all 
AVSS_RF pins to shape one standalone GND island too, and all other VSS pins to shape 
one standalone GND island too. The three GND islands shall be strictly isolated on the 
BB chip adjacent layer. 


BILE | 


SC7731E WCN BB EPA SPREADTRUM' 


| WiFi/BT & GPS ð | 
L1: Green o 


DP_ANT NES 


FM_SANT C2 


WCN MISC 


WCN Signal Fanout Rules: 


1. All matching circuit components shown in the above illustration of GPS and FM 
shall be placed close to BB when possible. 

2. RF traces of RFISM_P and GPS_RF_IN shall be well shielded by GND in the TOP 
layer and have one integrated solid GND island in the adjacent layer (L2). 

3. RF traces of FM_ANT shall be well shielded by GND in the layer 2 and have one 
integrated solid GND island in the adjacent layer (Top layer). 

4. All RF traces shall be well shielded by GND (adjacent and up/down layers) in the 
other layers. 

5. All RF traces need 500hm impedance control. 


SC7731E WCN Duplexer LPSSPREADTRUM 


æ ` GND 


IBS 
| | fa et á : so À hi © HE na 
PST LI EN man i O BRE pa 
EuT 
WCN Duplexer Placement & Layout Rules: ye L5: Brown 
1. Duplexer shall be placed close to ANT when possible. A + Á my L6: Red 


2. Enlarge the GND pouring copper for duplexer GND pins. 

3. Avoid parallel routing between ANT\WIFi\GPS traces. 

4. Maintain good isolation between ANT\WIFi\GPS thought 
“Y" GND traces, GND vias and GND planes (adjacent 

layer). 

5. Add blind vias and buried vias around duplexer as many 

as possible. 

6. RF traces need 500hm impedance control. 


SC7731E WiFi/BT SAW KW SPREADTRUM' 


WiFi/BT SAW Placement & Layout Rules: 
1. AII matching components(RLC) shall be placed close to the SAW, and then the SAW 


& its matching components shall be placed close to BB when possible. 


2. Enlarge the GND pouring copper for SAW GND pins to gain good isolation between 
input RF signal and output RF signal of SAW. Avoid parallel routing between input RF 
signal and output RF signal of SAW. 

3. Add blind vias and buried vias around SAW when possible. 


4. RF traces need 500hm impedance control. 


SC7731E GPS 


KB SPREADTRUM' 


| Wide supply voltage range:1.6V-2.8V L 5 : B rown 
R... L6: Red 
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GPS SAW & LNA Placement & Layout Rules: 


L 


DO Pe Y 


GPS SAW, LNA and their corresponding RLC matching components shall be placed 
close to ANT when possible. 

The decoupling caps shall be placed close to LNA. The VDD2V8 power rail trace shall 
firstly flow through the decoupling caps Pins, and then tie to the LNA power Pins. 
Enlarge the GND pouring copper for SAW and LNA GND pins. 

Avoid parallel routing between GPS input & output RF signal traces of SAW and LNA. 
Add blind vias and buried vias around SAW and LNA as many as possible. 


RF traces need 50ohm impedance control. 


SC7731E FM 


KP SPREADTRUM' 


FM Layout Rules: 


L 


4. 


FM signal trace shall be shielded by GND (adjacent & up/down layers) with 
stitching GND vias to gain better noise immunity. 

FM trace shall be away from other signals, such power, clock, digital, VBAT etc. 
because FM is awfully sensitive to other noise signals. 

Strongly recommend FM trace in inner layer and have perfect GND shielding to 


avoid ESD interference. 


FM traces need 50ohm impedance control. 


SC7731E WCN Power Layout Guide - 1 KW SPREADTRUM 
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VDDWIFIPA Placement & Layout Rules: 


1. C2222 & C2215 shall be placed as close to 
BB as possible. 

2. The VDDWIFIPA trace width shall be more 
than 0.5mm to stand the max peak current. 

3. The VDDWIFIPA path shall firstly flow 
though the pins-of C2222 & C2215, and 
then tie to BB Pin.A21. 


SC7731E WCN Power Layout Guide -2 Å LPASPREADTRUM 


POWER IN 
AVDD1V2_AFE1 

AVDD1V2_FM 

AVDD1V2_GNSS 
AVDD1V2_TRX_ISM 


AVDD1V8_DCXO 
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VDDWCN Placement & Layout Rules: 


1. All of WCN power inputs are RF power loadings, therefore, VDDWCN path shall 
firstly flow through the pins of decoupling caps, and then tie to BB WCN power 
input Pins. 

2. Recommend every ball connecting to the power pad of decoupling cap 
individually. 

3. All coupling caps shall be placed as close to BB as possible on the Top layers. 

4. The width of VDDWCN trace shall be more than 0.4mm. 


SC7731E WCN De-sense - 1 LPASPREAD 


Routing the SDIO traces 


@ Isolate the SDIO bus, particularly the SDIO 
clock, avoiding its interference to FM 
sensitivity &GNSS C/NO. 


e Keep the SDIO_CLK line away from the 
SDIO CMD/DATA lines. 


Note: The above picture only is referred to as one illustration, rather then SC7731E 
refphone layout screenshot. 


SC7731E WCN De-sense - 2 


Routing the LCM MIPI CLK , T-flash CLK traces 

e Make sure FM ANT is well isolated from Interference traces, such as 26MHz CLK, 
LCM MIPI CLK and T-flash CLK traces. 

e We should do our best to make sure that the ground under the WCN part of 


SC7731E chip is complete and need be placed more vias on the ground. 
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KB SPREADTRUM' 
Camera-1 


1. Do not place the CAM connectors near or | 


EPA SPREADTRUM 
Camera-2 


VDDCAMAO & VDDCAMMOT 
AF_GND pins shall be tied to CAP GND pins and then be isolated from all other 
ground planes with the dedicated vias directly to main ground plane. 


AGND pins shall be tied to AVDD CAP's GND pins and then be isolated from all 
other ground planes with the dedicated vias directly to main ground plane. 
VDDCAMA shall be well shielded by GND. 


AF_VDD: 2.8V 


AVDD: 2.8V 


KØÐSPREADTRUM' 
Camera-3 


The Sensor clock -MCLK shall be well shiel 


| ESTA i CSICTRL (VCAM) 


LPASPREADTRUM 
_ Camera-4 | 


1. MIPI Camera is differential pair, the traces shall be well shielded by GND 


(adjacent and up/down layers). 
2. Match the signals of each byte group, total length< 75mm; match the 
differential signals P/N in lane <0.5mm; lane to clk<2mm; VIAs<4. 


3. MIPI shall be controlled with DIFF 100 ohm characteristic impedance. 


CSIFRONT 


Add GND return Vias 
nearby the signal Vias 


LCM-1 CPASPREADTRUM 


1. Do not place the LCM connector near or beneath the CELL antenna. 

2. To improve the signal integrity, the layer under the LCM connector shall be solid GND plane. 
3. For LCM MIPI DSI signal, suggest to use common choke if need the better EMI performance. 
The reserve common choke is necessary and shall be placed close to LCM connector. . 


4. LCM FPC: suggest to add GND layer for shielding. 


www.spreadtrum.con 


_LCM-2 sci 


1. MIPI DSI is differential pair, the traces shall be well shielded by GND 


(adjacent and up/down layers). 
2. Match the signals of each byte group, total length<75mm; match the 
differential signals P/N in lane <0.5mm; lane to clk<2mm; VIAs<4. 


3. MIPI shall be controlled with DIFF 100 ohm characteristic impedance. 


Add GND return Vias 
nearby the signal 


USB2.0 KW SPREADTRUM 


1. USB DP/DM signals are differential pair, which shall be well shielded by GND 


(adjacent and up/down layers). 

2. USB traces shall firstly cross the ESD components, meanwhile the ground pin 
of the ESD component shall via directly to the main ground. 

3. USB traces shall be controlled with DIFF 90 ohm characteristic impedance. 


4. USB traces shall be away from the inductor, Crystal and RF Antenna devices. 


EOS PCB Layout -1 LPASPREADTRUM 


1. Test points need place att 


2. The layout can refer to 


EOS PCB Layout -2 LPASPREADTRUM 


ER 
TVS GND pad need connect to the e. 


BB Design Notes-SDIO LPASPREADTRUM 


>Interface Feature 
@SC7731E supports one SDIO ports, CLK frequency reach SDR104/208MHz for T-Card. 
eSDIO3.0 can be supported (need power supply supported and SW modify) 

> SDIO Signal Design Note 
@1. Route all SDIO signals together in inner layer, keep away from other signals. 


@2. The trace length< 50mm, the length between the SDIO traces shall be matched 
within 7.5mm. 

03. SDO_CLK shall be well shielded by GND (adjacent and up/down layers) . 

@4. The DATA and CMD signals shall be well shielded by GND all around shown as 


below. 
SD 0 (VSDO) | 

SDO_CLK/PLL_LOCK/GPI040 28 | <> TFSDO ako [21] 

SDO_CMD/DTCK_TWG:GP1041 KE > HE 866 ME: [21] 
SD0_DO/DTMS_TwerePio42 HEZ | TF SDO DO! [21] 

SDO_D'1DRTCK_TWGGPI043 ECS - TE Spo Di [21] 
SD0_D2DTDI TWG/GP1044 H2 <> TFSDO_D2 [21] 
SD0_D3/DTDO_TWG/GPI045 ES C>» HF SD0 D3 [21] 
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SIM Card GB SPREADTRUM 


1. SIM CLK shall be well shielded by GNC 
2. SIM CLK traces shall be away from 
and RF signals. 


3. Place SIM Card far away fr 


source . 


Thermal Sensors Placement - 1 


e Thermal sensors 


Charge NTC CPU sensor Board NTC 


> Board NTC monitors board average temperature. It’ s designed for AP 
performance SW algorithm. Removing is prohibited. 

> Charge NTC monitors charge IC temperature. It’ s designed for charge 
throttling and charge IC OTP. Removing is prohibited. 


(oN SPREADTRUM' 


Thermal Sensors Placement - 2 KW SPREADTRUM 


e On-board Thermal Sensor(NTC) consideration 


> SC7731E platform thermal management algorithm was based on on- 
board thermal sensors, NTC should be designed for AP and charger 
respectively. 


> Board NTC should be kept near SC7731E within 3-4mm and locate it on 
the other side of SC7731E. 


> Board NTC should be kept away from charger and PA. 


> Charger NTC should be kept near charger within 2mm and locate it on the 
same side. 


[17] [CHG TEMP_ADC 


à #4 [12] BOARD ID ADE 
SL0mm Charge NTC 


<2mm 
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LED+ & LED- widtl 
least 0.3mm. 
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PWM signal shall | 
with the strong 
shielded with 


CTP ES SPREADTRUM 
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Others/VIBRATOR EPA SPREADTRUM 


1. The cables of vibrator shall be as short as 
possible : < 15mm. 

2. Do not place the vibrator near or 
beneath the CELL antenna. 

3. The trace width of VIB_CTRL: > 0.2mm. 
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Ground EPA SPREADTRUM 


In chip , Keep enough Ground path on the main ground layer. 
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Key trace shielding Recommend KP SPREADTRUM' 
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EMI and ESD EPA SPREADTRUM 


> Avoid routing long traces on the surface layers without shielding case. 


>ESD protection components must be placed as closed as possible connector 
side. 

> Signal trace must route into anode of ESD protection components then out 
to main connection, only a branch trace will invalidate ESD protection. 

> Cathode of ESD protection component must be connected to reference 
plane (GND)directly with as low impedance as possible. For providing a quick 
ESD discharge path. 

>All layer shall add more GND Vias connect to the main GND layer. 
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NPI Notice 1 KB SPREADTRUM 


The Chip shall not be placed in the center region of the board's main diagonal. 


The Chip shall not be 


placed in this region. 


Note: The above picture only is referred to as one illustration, rather then SC7731E 
refphone layout screenshot. 


NPI Notice 2 EPA SPREADTRUM' 


To make sure that the GND pads of the chip must be the thermal pad for 


making the heat dissipation even. 


NPI Notice 3 EPA SPREADTRUM' 


The Solder Mask between pads shall be complete and via shall be placed in 


the center of the pad. 


Note: The above picture only is referred to as one illustration, rather then SC7731E 
refphone layout screenshot. 


THANK YOU! 


